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ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ – ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ 











Дɢɩɥɨɦɧɚɹ ɪɚɛɨɬɚ, 54 ɫɬɪɚɧɢɰɵ, 15 ɪɢɫɭɧɤɨɜ, 5 ɬɚɛɥɢɰ, 32 ɢɫɬɨɱɧɢɤɚ. 
AUTOREGRESSIVE – MOVING AVERAGE (ARMA), LIKELIHOOD 
RATIO TEST (LRT), CUMULATIVE SUMS (CUSUM ) 
Оɛɴɟɤɬ иɫɫɥɟɞɨɜɚɧия – ɩɪɨɰɟɫɫɵ ɚɜɬɨɪɟɝɪɟɫɫɢɢ, ɤɨɬɨɪɵɟ ɨɩɢɫɵɜɚɸɬ 
ɬɚɤɢɟ ɮɢɧɚɧɫɨɜɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɤ ɰɟɧɵ ɚɤɰɢɣ, ɛɢɪɠɟɜɵɟ ɢɧɞɟɤɫɵ ɢ ɞɪɭɝɢɟ. 
Цɟɥɶ ɪɚɛɨɬɵ – ɢɡɭɱɢɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ. 
Иɡɭɱɢɬɶ ɫɬɚɰɢɨɧɚɪɧɵɟ ɩɪɨɰɟɫɫɵ ɚɜɬɨɪɟɝɪɟɫɫɢɢ – ɫɤɨɥɶɡɹщɟɝɨ ɫɪɟɞɧɟɝɨ. 
ɉɪɨɢɡɜɟɫɬɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɦɧɨɝɨɦɟɪɧɵɯ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ ɫ ɦɨɦɟɧɬɨɦ 
ɪɚɡɥɚɞɤɢ. ɉɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɩɚɪɚɦɟɬɪɵ ɞɨ ɢ ɩɨɫɥɟ ɢɡɜɟɫɬɧɵ. Ɉɰɟɧɢɬɶ 
ɦɨɦɟɧɬɵ ɪɚɡɥɚɞɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɬɢɫɬɢɤ. Ɋɚɫɫɦɨɬɪɟɬɶ ɢ ɫɦɨɞɟɥɢɪɨɜɚɬɶ 
ɦɟɬɨɞɵ LRT ɢ Cusum ɨɛɧɚɪɭɠɟɧɢɹ ɪɚɡɥɚɞɨɤ ɜ ɦɧɨɝɨɦɟɪɧɵɯ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ. 
Ɋɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɱɟɬɵɪɟɯ ɝɥɚɜ, ɡɚɤɥɸɱɟɧɢɹ ɢ ɫɩɢɫɤɚ 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. В ɩɟɪɜɨɣ ɝɥɚɜɟ ɪɚɫɫɦɨɬɪɟɧɵ ɫɬɚɰɢɨɧɚɪɧɵɟ 
ɩɪɨɰɟɫɫɵ ɚɜɬɨɪɟɝɪɟɫɫɢɢ ɫɤɨɥɶɡɹщɟɝɨ-ɫɪɟɞɧɟɝɨ ɢ ɟɝɨ ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ. Вɨ 
ɜɬɨɪɨɣ ɝɥɚɜɟ ɪɚɫɫɦɨɬɪɟɧɚ ɡɚɞɚɱɚ ɨɛɧɚɪɭɠɟɧɢɹ ɪɚɡɥɚɞɤɢ ɫɤɚɥɹɪɧɨɝɨ ɫɥɭɱɚɣɧɨɝɨ 
ɩɪɨɰɟɫɫɚ ɚɜɬɨɪɟɝɪɟɫɫɢɢ ɩɨɪɹɞɤɚ �. В ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɨɢɡɜɟɞɟɧɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ, ɩɨɪɨɠɞɚɟɦɵɯ ɩɪɨɰɟɫɫɨɦ AP(p), ɫ ɨɞɧɢɦ ɢ ɫ 
ɞɜɭɦɹ ɦɨɦɟɧɬɚɦɢ ɪɚɡɥɚɞɤɢ. Иɫɩɨɥɶɡɭɹ ɆɆɉ, ɨɰɟɧɟɧ ɟɞɢɧɫɬɜɟɧɧɵɣ ɦɨɦɟɧɬ 
ɪɚɡɥɚɞɤɢ ɞɥɹ ɦɨɞɟɥɢ. Тɚɤɠɟ ɨɰɟɧɟɧɵ ɦɨɦɟɧɬɵ ɪɚɡɥɚɞɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɫɬɚɬɢɫɬɢɤ. В ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɪɚɫɫɦɨɬɪɟɧɵ  ɦɟɬɨɞɵ  CUSUM  (МumulativО sum)  ɢ 
LRT (Likelihood Ratio Test) ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɪɚɡɥɚɞɤɢ ɜ ɦɧɨɝɨɦɟɪɧɵɯ 
ɜɪɟɦɟɧɧɵɯ  ɪɹɞɚɯ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɯ ɚɥɝɨɪɢɬɦɵ ɪɚɛɨɬɵ. В ɱɟɬɜɟɪɬɨɣ ɝɥɚɜɟ 




Thesis, 54 pages, 15 figures, 5 tables, 32 sources. 
AUTOREGRESSIVE – MOVING AVERAGE (ARMA), LIKELIHOOD 
RATIO TEST (LRT), CUMULATIVE SUMS (CUSUM ) 
Object of research – autoregressive processes, which describe the financial 
items stock price, stock market indices and other. 
Purpose – to study mathematical models of time series. Explore stationary 
processes of autoregressive - moving average. Simulate multivariate time series with 
a moment of change. To assume that the parameters before and after are known. Rate 
moments of discord with statistics. Consider the methods and model LRT and Cusum 
detection of disorders is in multivariate time series. 
The work consists of the introduction, four chapters, conclusion and list of 
references. In the first chapter stationary processes autoregressive moving-average 
and its basic concepts are considered. In the second chapter we consider the problem 
of detecting a disorder scalar random process autoregressive of order p. In this paper 
we produced modeling of time series generated by the process of AP (p), with one or 
two moments of changes. Using the maximum likelihood estimation, estimated only 
one point of change for the model. Also appreciated the moments of discord with 
statistics. In the third chapter the methods CUSUM (cumulative sum) and LRT 
(Likelihood Ratio Test) for the detection of disorder in multivariate time series and 
presented their algorithms. The fourth chapter presents the numerical results. 
